summarizes various data relating to the liquid part of the weanlings' diet and the secular changes in the age of introduction of solid foods. Between 1975 and 1980 there was a welcome increase in the percentage of babies breast-fed at 4 months, but there has been little change since then. On the other hand, it seems that most mothers who are breast-feeding at 4 months are sufficiently motivated to continue for some time. If the aim is to increase the number of breast-fed babies during weaning, the influence must be effected in the first month or so of life.
In the bottle-fed babies, there has been a welcome decrease in the number receiving unmodified whole cows' milk, but 42 5 % were still receiving unmodified cows' milk instead of an infant formula or follow-on milk at the age of 9 months.
Comparison of the groups who were mainly breast-or bottle-fed showed that more breast-fed babies receive unmodified cows' milk as a bottle feed (Fig. 1) . These babies receive little Fe from the liquid parts of their diet (breast milk or unmodified cows' milk), so a good source of available Fe is essential in the rest of the weanling's diet.
There was a substantial change in the age of introduction of solid food between 1975 and 1980, but little change since then. Nevertheless, the majority of mothers do not follow the current advice to delay weaning until 4 months. How well-based is this advice is unclear. The oft-quoted 4-6 months of age dates from the original report of the Department of Health and Social Security (1974) . The choice of age is based more on experienced opinion than on hard scientific analysis. Young infants now receive breast milk or a modern infant formula rather than the higher-protein, high-Na, higher-renal-solute-load cows' milk. Furthermore, manufactured weaning foods contain less protein, less salt and are often gluten-free. The risk of a high dietary renal solute load is, therefore, much less and so the time of weaning may not be so critical. Studies from Dundee suggest that early weaning is associated with more coughs and chestiness (Forsyth et al. 1993) . It is not clear whether this indicates a greater susceptibility to infection or (more likely) an increased prevalence of allergic reactions. Table 2 summarizes selected intake data abstracted (and where necessary calculated) from a number of the tables in the Ministry of Agriculture Fisheries and Food survey of the diets of older infants (Mills & Tyler, 1992) . Commercial weaning foods, infant formula, and milk products each contributed onefifth or more of total energy intake, cereal products 12 %, with all other categories of food 6 % or less of energy intake. There was a wide range of foods in these other categories. During the week of the survey most infants had received some meat (61 %), vegetables (66 %), potatoes (70 %) and fruit (67 %) as family food. The commercial weaning foods consumed would of course contain these foods as well. There is an overall picture of a very varied diet, therefore, but health visitors frequently meet older infants whose only diet is cows' milk plus a fruit or dessert preparation.
Foods eaten
The main drink given to the infants affected the total nutrient intake (i.e. from all sources) as would be expected. Infants whose main drink was infant formula rather than cows' milk consumed less protein (and presumably less Na, but it is not possible to abstract exact values from the data presented) and more Fe, retinol and vitamin D (reflecting the fortification of infant formula with these nutrients). Similarly, the choice of family or commercial weaning foods affected nutrient intakes. The group receiving predominantly family foods had more protein and fat but less Fe and vitamin D. They also received more sucrose and fibre.
Generally, therefore, infants living on infant formula and commercial weaning foods had no dietary disadvantage compared with those consuming adult or family foods; indeed their diet had a number of qualities which currently we regard as beneficial.
POLICY
A series of reports have recommended policies for weaning in Britain; the most recent was 2 years ago (Department of Health, 1994) . The advice I give, which is broadly in line with the Department of Health (1994) report is shown in Tables 3, 4 and 5 (from Wharton, 1993) . Solid foods should be introduced between 4 and 6 months of age; bottle-fed babies should receive an Fe-fortified formula until the age of 1 year. When in doubt give a vitamin supplement, particularly of vitamin D. May be used instead of an infant formula from the age of 6 months. It has no proven advantages over an Fefortified infant formula, but if a mother wishes to change from an infant formula before her child is 1 year old then a follow-on milk is much more preferable than cows' milk If despite all advice the mother uses whole cows' milk, well-diluted fruit juices may help to ensure an increased water intake, and a vitamin D supplement is required
Whole cows' milk Semi-skimmed and skimmed milk They should not be used in infancy. They are potentially dangerous because of their much higher renal-solute load relative to their energy content. The lower energy intake from these milks may not be compensated for by another source of energy
PROBLEMS

Weight faltering
Most paediatricians have the impression that weight faltering due to unsuitable weaning practices is now less common than it was, but it has not been possible to get specific figures to support the impression. When weight faltering, not due to an underlying physical disease, occurs then the more common diagnoses are inappropriate use of adult healthy-eating concepts, or a behavioural problem. A few mothers mistakenly give a diet which is low in fat and high in fibre (and, therefore, bulky with low energy density) so that there is inadequate energy for growth Table 5 . Vitamin supplements in older infants (From Wharton, 1993) All pregnant women should receive a supplement of vitamin D during the second and third trimesters unless her professional advisor is confident she is receiving an adequate intake from her diet or the sun. Winter pregnancies and Asian mothers living in northern latitudes are at a higher risk of a poor vitamin D status All children should receive vitamin supplements (vitamin D 7-10 pg daily) until the age of 2 years and preferably until the age of 5 years unless the professional advisor is confident the child is receiving an adequate intake from the diet or sun. The following groups of children will usually not require vitamin supplements (although if they are given they will not be toxic): the breast-fed baby born at term of a healthy mother who herself had an adequate vitamin D status in pregnancy a bottle-fed baby receiving a reasonable amount (not less than 500 mVd) of infant formula or a follow-on milk Particular care is necessary to ensure an adequate intake of vitamin D by the following groups of children and often (see above) vitamin supplements will be necessary to achieve it: children from Asia living in northern latitudes anyone whose exposure to sun is more limited (e.g. children in the more northern parts of the world, those living in areas with industrial air pollution, children who remain indoors a lot, children who are covered for cultural or religious reasons) those children receiving household milk as their main drink supplements of vitamin C are rarely necessary 1979 ). Behavioural problems usually reflecting, but also causing, a disturbed mother and child relationship may present as growth faltering, or limited appetite. Often there is a refusal to try new tastes and textures (sometimes clinging to one favoured food, particularly from a bottle). One study recorded this problem in as many as 3 % of children, with a much higher prevalence in Asian children (Skuse et al. 1994).
Vitamin dejciencies
Again it is most people's impression that vitamin D-deficiency rickets is less common, but again actual values are not available. It is not clear why the prevalence has decreased. There is less use today of vitamin supplements, but the infants' longer-term consumption of an infant formula (all of which are fortified with vitamin D in Britain) may be responsible. In infants aged 6-9 months, infant formulas provided 82 % of the dietary vitamin D intake and commercial weaning foods 11 % of the dietary vitamin D intake (Mills & Tyler, 1992) . The reduction in the industrial and domestic smoke pollution of the atmosphere may also have played a role in improving the vitamin D status of mothers and their babies.
In the developing world, vitamin A deficiency has long received considerable attention as a cause of xerophthalmia, keratomalacia and eventually blindness. More recently, however, there has been mounting evidence from several countries in the developing world that vitamin A supplements, even in the absence of clinical overt deficiency, reduce child mortality. The results of six trials are summarized in Table 6 (Wharton & Morgan, 1992) and a discussion of the logistics is given by Filteau & Tomkins (1995) . Does this also have some message for developed countries? Are there pockets of vitamin A deficiency in underprivileged groups in this country? The British toddler survey ( 1 . 5 4 5 year olds) showed that 12% of the children studied had plasma retinol levels below 0.75 pmoM suggesting long-term dietary restrictions (Gregory et al. 1995) . In the survey summarized in Table 2 , infants aged 6 1 2 months who were receiving infant formula had mean intakes (801 pg) which were much higher than those of infants receiving breast milk (519 pg) or cows' milk (462pg). The mean intake in lower social groups was a little more than that of those in the higher social groups, but all these values are above the reference nutrient intake (RNI) of 350 pg.
Zinc
There is no overt evidence of Zn deficiency in this country, but there are some concerns in both the developed and the developing worlds. There should perhaps be a more concentrated effort to assess nutritional status with respect to Zn in British children. The problem is twofold, in that 'tests' of Zn nutrition are difficult to interpret and the 'gold standard' for demonstrating deficiency is still the effects of Zn supplementation. Two supplementation studies have shown a positive effect of Zn supplementation in young children in 'temperate countries'. In Denver, USA, toddlers of immigrant Mexican families whose growth was faltering experienced some catch-up growth following supplementation (Walravens et al. 1989) . In France, the breast-fed children of immigrants from North Africa who received Zn supplements grew bigger than unsupplemented children (Walravens et al. 1992) . It is not clear whether this reflects an exhaustion of Zn 'supplies' in the lactating mother or whether some mothers have a defect in the mammary transport of Zn into the breast milk.
In Britain the average daily intake of Zn in older infants is 4.5 mg which is a little below the RNI (5 mg). Milk and milk products, commercial weaning foods and infant formula each supplied about one-quarter of the intake. Social-class differences were small (see Table 2 ).
Iron
The high prevalence of Fe-deficiency anaemia in British toddlers is well known; as is its association with psychomotor delay for which there is good evidence of cause and effect. I shall not, therefore, repeat all the evidence of cause and effect. Substantial reviews are available in the Task Force Report of the British Nutrition Foundation (Lansdown & Wharton, 1995; Lawson, 1995; Tables 7 and 8) .
There are at least three outstanding questions concerning the problem. First, is the high prevalence of Fe-deficiency anaemia due entirely to dietary Fe deficiency or are there other factors operating? Certainly older infants in Britain have a greater intake of Fe if they are receiving an infant formula (total intake 11.3 mg, 1-4 mg from formula) compared with those receiving cows' milk (total intake 6.7 mg, 0.2 mg from cows' milk) but it is noteworthy that this difference does not seem to be wholly explained by the differences in the Fe content of the formula. Furthermore, controlled intervention studies in Britain using Fe-fortified formulas have given apparently conflicting results (see Table 9 ). In the Gloucester trial (Stevens & Nelson, 1995) the fortification with Fe of a follow-on formula These results are consistent, however, with the argument that the haemoglobinpromoting effects of an Fe-fortified formula may be due to other qualities of the formula in addition to the extra intake of Fe. These 'other qualities' of the formula may be less inhibition of Fe absorption because of the lower concentrations of protein, Ca and P, greater absorption of Fe because of the higher vitamin C content, reduced incidence of immunologically-induced milk enteropathy, or less leakage of blood from the gut. There is conflicting evidence concerning blood loss. In the USA, in Iowa one-third of older infants receiving whole cows' milk had significant losses of blood from the intestine, equivalent to about one-third of the Fe absorbed (Ziegler et al. 1990 ). On the other hand, a study in New Orleans did not observe this blood loss, although many more of the infants receiving whole cows' milk had evidence of low plasma concentration of femtin (Fuchs et al. 1993a,b) .
It seems then that while the epidemiological association of Fe-deficiency anaemia and the early introduction of whole cows' milk seems well founded, the exact pathological mechanisms behind the epidemiology are not clear.
A second outstanding question is the mechanism by which Fe-deficiency anaemia results in psychomotor delay. Again, the possibilities are well documented in the literature, involving changes in the composition of neural lipids, or altered neurotransmitter metabolism (Wharton, 1992a; Evans, 1995) .
The third question is what is the best method of prevention? A pragmatic method is the continued use of an Fe-fortified formula until at least the age of 1 year, and there are arguments for extending its use into the toddler years.
Such policies are associated with a very low prevalence (1 %) of Fe deficiency in Hong Kong toddlers aged 18 months (Leung et al. 1988 ) and a distinct shift upwards in the haemoglobin distribution in populations of children receiving these foods in various countries (Table 10, Wharton, 1992b) .
Nevertheless, a full understanding of the pathological mechanisms involved might refine this pragmatic policy. For example, would it be possible to achieve the same effect with less Fe fortification if other qualities of an infant formula substantially increased Fe absorption or reduced blood loss?
CONCLUSION
The health of the British weanling is improving. In the late 1970s the prevalence of coeliac disease and rapid weight gain (vastly in excess of that seen in breast-fed babies) fell substantially (not reviewed here). Since then, rickets and weight faltering seem to be less common. Fe-deficiency anaemia remains a problem and there are unanswered questions concerning its pathophysiology and methods of prevention.
